/\ JF
Flight System Testbed

Purpose

— Develop a rapid prototyping facility for future missions,
which provides a “quick start” for developing capabilities,
evaluating mission architectures, and implementing
mission designs through the use of inherited and reusable
capabilities.

Scope

— The Flight System Testbed is intended to support all future
missions and all mission phases. The FST is developing
simulations and integrating prototypical implementations
of elements of the end to end information system (EEIS).
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Purpose of the Demo

Advise management and potential customers of
prototyping activities to date.

Solicit inputs for guiding future work.




Scope of Demo

End-to-end information system environment

Ground Data

- -
System Spacecraft Payload

FST Simulation Environment

Composed of separate subsystem
Implementations

— Provides “plug and play’” environment for evaluation of
alternate solutions

— Built from COTS products and “reusable” software
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Current

New Millennium DS-1
New Millennium DS-2
STARDUST

Pluto Express

TES

MLS

MVACS

Champollion
Seawinds

F

MODP
(MOCA)
MGSO
PCLPDT
AOT
Autonomy Integration
TRW
Autonomous S/C Demo
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Customers (cont)

Current (cont)

Galileo

Mars Pathfinder
Micro Gyro (CHuG)
APEX/AFC

Planned

Discovery 96

SIM

SMEX

Mars 98 (Lockheed/MMA)
Phillips Lab
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Demonstration

Identify New Technology for small spacecraft
— Work with JPL technical divisions and industry

Integrate with FST End-to-End system
Evaluate system level impacts of new
technology

— Mitigate risk associated with untested technology
Showcase new technology for selection by

projects
— Create “Technology Fair” environment




Technology Road Map

Timeframe (CY) 1995

MPF

Potential
Customer
S

RAD 6000

Technology EDMM
Evaluation,
Prototyping,
and
Development
Efforts

(RS-485 xcvrs)

APS/AFAST

1996 1997 1998 1999 2000+
Seawind EOSTES EOS MLS Pluto Champollion
Express
NMP-DS1 Solar NMI
pSpacecraft NMP-EO1 Probe
Flight Computing and Data Storage
MOPS 6000
MOPS w/
PCI Bus
Intercommunication Infrastructure
Low Power Dual Rate Rad Hard Free Space
1553 Bus 1773 Bus Ethernet (LAN) Interconnect
Controller (laser) Bus

Processor-less
Remote Terminals

Attitude Determination and Control

Miniature Miniature .
p-Inertial

MMW Sensor CStellar Navigation
ompass System

(MEMS)
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Prototype Team

| ead -- Chuck Ames (31)

Avionics -- Matt Wette (34), Johnathan Cameron (3¢
Scott Burleigh (31)

Power -- Mario Matal (34)

Instrument -- Ray Swartz (38)

Telecom -- Kar-Ming Cheung (33)
DARTS -- Abhi Jain (34), Frank Loya (34)
GSE -- Nancy Chiang (35)

Integration -- Minh Lang (31), Steve Allen (31), Bob
Ebbett (31)

Documentation -- Jennifer Peden (31)
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Prototype ODbjectives

Support investigation of New Technology

— by providing a baseline end-to-end system as context for
Integration and evaluation of system-level impacts

Facilitate evaluation of Design Alternatives

— by providing a rapid prototyping environment supported
by model-based simulation

Provide projects a Quick-Start

— by supplying a stockpile of re-useable components in a
ready-to-use development environment

Support Concurrent Engineering of flight and
ground systems

— by providing simulated subsystems which are plug-
compatible with breadboards, engineering models, and
flight components.




FST Prototype Architecture

Ethernet, TCP/IP

Test Ops

Console

- Sim Control
- Data logging

* SPARC,
SunOS 4.1.3

Power Sim

- LabView
- Solar Array Sim
- Battery Sim

*SPARC,
Sun0S 4.1.3

Relay Commands

Status

| diss

.

JPL GDS

- AMMOS v19.1

* SPARC,
SunOS 4.1.3

Telecommands

Telemetry
(CCsDs)

Telecom
- CbhU, TMU
- Data rate
- Bit error
injection

Telecommands

Telemetry

T ]

*m68k, VxWorks

Visualization
- S/C Attitude Vis
- Trajectory Vis
- Science Data Vis

* SGI, IRIX 5.3,
Open Inventor

RS-232 Serial

S/C Attitude

S/C Position

Avionics

- C&DH, ACS

- Inst control s/w
- REU, Power s/iw
- Telecom control

* m68k, VxWorks

Dynamics

- Sensor & Actuator
models

- S/C Flight
Mechanics Sim

- Environment effects
*m68k, VxWorks

Inst Commands
Science Data

Engineering Data

THEStS Gapds

Instrument
Sim

- World model

- Scene Gen

- Power Load

* m68k, VxWorks

[}

MIL-STD-1553 Rus

Science
Data Gen

- Body Rendering
- Optics Models
- Motion Blur

* Cray Y-MP

S/C Position, Attitude
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Demonstration Scenario

Spacecraft is on trajectory past comet WILD-2,
just after closest approach

Demonstration

— Downlink telemetry

— Turn to orient camera toward comet nucleus
— Acquire sequence of images

— [Turn to orient antenna toward earth]

— [Downlink comet images]




